
National Estuarine ResearchNational Estuarine Research
ReserveReserve

System-wide MonitoringSystem-wide Monitoring
Program (SWMP)Program (SWMP)





Research PlatformsResearch Platforms

nn Study natural andStudy natural and anthropogenically anthropogenically--
induced change in estuarine ecosysteminduced change in estuarine ecosystem
ecology.ecology.

nn Long-term scientific program to addressLong-term scientific program to address
fundamental coastal managementfundamental coastal management
issues.issues.

nn Transfer knowledge to relevant users.Transfer knowledge to relevant users.



NERRS Management IssuesNERRS Management Issues
nn Assessment ToolsAssessment Tools
nn Atmospheric DepositionAtmospheric Deposition
nn Boating ImpactsBoating Impacts
nn Barrier Beach DynamicsBarrier Beach Dynamics
nn Buffer StripsBuffer Strips
nn ContaminantsContaminants
nn Ecosystem HealthEcosystem Health
nn EcoturismEcoturism
nn Fish HabitatFish Habitat
nn Global warming/sea level riseGlobal warming/sea level rise
nn Ground water contaminationGround water contamination
nn Habitat assessmentHabitat assessment
nn Habitat qualityHabitat quality
nn Habitat restorationHabitat restoration

nn HypoxiaHypoxia
nn ImpoundmentsImpoundments
nn Improved environmental dataImproved environmental data
nn Increased DevelopmentIncreased Development
nn Invasive SpeciesInvasive Species
nn Land-use changesLand-use changes
nn Non-point source pollutionNon-point source pollution
nn NutrientsNutrients
nn Prioritize resource threatsPrioritize resource threats
nn Relaxation of environmentalRelaxation of environmental

regulationsregulations
nn Sediment processesSediment processes
nn Sustainable useSustainable use
nn Water diversionWater diversion
nn Water qualityWater quality



Reserve Monitoring

< Then
•  Historically has varied in purpose, 
    scope and intensity
•  Collect data for site characterization

< Now
•  Develop a research and monitoring  
   capability that addresses management 
   questions 
•  Enhance ecosystem assessment
•  Develop an integrated comprehensive
    monitoring program
•  Provide a strong information base for
   decision making



NERRS MonitoringNERRS Monitoring
ProgramProgram

Monitoring Goal:Monitoring Goal:
““To identify and track To identify and track short-term variabilityshort-term variability

and and long-term changeslong-term changes in the integrity and in the integrity and
biodiversity of representative estuarinebiodiversity of representative estuarine
ecosystems and coastal watersheds for theecosystems and coastal watersheds for the
purpose of contributing to effective National,purpose of contributing to effective National,
regional, and site specific coastal zoneregional, and site specific coastal zone
management.”management.”



NERRS Monitoring ProgramNERRS Monitoring Program
nn Element 1 -Element 1 - Abiotic Abiotic Monitoring Monitoring

–– Water QualityWater Quality
–– WeatherWeather
–– PollutionPollution

nn Element 2 - Ecological MonitoringElement 2 - Ecological Monitoring
–– Habitat ChangeHabitat Change
–– BiodiversityBiodiversity

nn Element 3 - Land Use PatternsElement 3 - Land Use Patterns
–– Land Use & DevelopmentLand Use & Development
–– GISGIS



Element 1:Element 1:
Water QualityWater Quality

n Temperature
n Conductivity

(Salinity)
n Dissolved Oxygen

nn TurbidityTurbidity
nn pHpH
nn Pressure (Depth)Pressure (Depth)

Deploying 2-4 YSI 6000 Data Loggers at each
Reserve to measure Water Quality.





13 July - 17 July 1995
DO Observations
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24 July - 28 July 1995
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Element 1:Element 1:
WeatherWeather

n Wind Speed
n Wind Direction
n Air Temperature
n Relative Humidity

nn RainfallRainfall
nn Barometric PressureBarometric Pressure
nn PhotosyntheticallyPhotosynthetically

Active RadiationActive Radiation

Weather Data collected at each Reserve
beginning in 2000.



Centralized DataCentralized Data
Management Office (CDMO)Management Office (CDMO)

n Mission: To oversee the management,
documentation, and publication of the
NERRS monitoring data on the Internet.

n Tasks:
– QA/QC
– Establish data management strategies and

protocols
– Provide dial-up access to all Reserves
– Provide Internet Access to SWMP Data



Element 2:Element 2:
Ecological MonitoringEcological Monitoring

n Ecological Monitoring Workshop
(October 1999)

n Planning Phase - FY 2000
n YSI Fluorescence Probe Pilot (Chl. a)
n  Habitat Mapping Pilot



Element 3:Element 3:
Land Use ChangeLand Use Change

nn Linking Water Quality, Weather, andLinking Water Quality, Weather, and
Ecological Monitoring to changes inEcological Monitoring to changes in
Watershed Land UsesWatershed Land Uses

nn Currently Building Infrastructure inCurrently Building Infrastructure in
NERRS - PAGIS ProjectNERRS - PAGIS Project



Protected Area GIS ProjectProtected Area GIS Project

To Date:To Date:
nn GIS Computer Platform with ArcViewGIS Computer Platform with ArcView

software for each Reservesoftware for each Reserve
nn ArcView Training for all ReservesArcView Training for all Reserves
nn Limited Staff AssistanceLimited Staff Assistance
nn Base Data layer DevelopmentBase Data layer Development
nn Customized Data ProductsCustomized Data Products



Data LayersData Layers

nn Boundary LayerBoundary Layer
nn USGS DigitalUSGS Digital

OrthoquadsOrthoquads
nn Digital 7.5’Digital 7.5’

Topographic QuadsTopographic Quads
nn Political BoundariesPolitical Boundaries
nn RoadsRoads

nn HydrographyHydrography
nn ShorelineShoreline
nn WatershedsWatersheds
nn NWI WetlandsNWI Wetlands
nn EnvironmentalEnvironmental

Sensitivity IndexSensitivity Index
nn Digital Ortho-Digital Ortho-

photographyphotography


